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(2.5) $\mathcal{E}[u]=\int\{\frac{1}{2}\langle Du_{x}, Qu_{x}\rangle-F(u)\}dx$
(, $\rangle$ $\mathrm{R}^{n}$ $\text{ }$











$H(Z)=H(u,u_{x}):= \frac{1}{2}\langle$Du$x$ ’ $Qu_{x}\rangle$ $+F(u)$
1 ( )
Ben-Jacob[3] activator-inhibitor
(2.8) Tlut=dlu $+\alpha(1-u^{2})u-\beta v,$ $\tau_{2}v_{t}=d$ v, $\gamma(1+v^{2})v+\beta u$
Swift-Hohenberg equation
(2.9) $u_{t}=\mu u-(1+\partial_{xx}Yu-u$ 3
(2.8)
$T=(\begin{array}{ll}\tau_{1} 00 \tau_{2}\end{array}),$ $D=(\begin{array}{ll}d_{1} 00 d_{2}\end{array}),$ $Q=(\begin{array}{l}010-1\end{array}),$
$F=F(u, v)= \frac{\alpha}{4}(1-u^{2})^{2}-\beta uv+\frac{\gamma}{4}(1+v^{2})^{2}$
(2.1) (2.9) v=u+ux ,.
$T=(\begin{array}{ll}1 00 0\end{array})$
$i$
$D=(\begin{array}{ll}\mathrm{O} -11 0\end{array}),$ $Q=(\begin{array}{l}100-1\end{array}):$






























$\overline{u}$ \mu <\mu $\det(\lambda T+k^{2}D-f_{u}(\overline{u})).=0$
dispersion relation $\lambda=\lambda(k^{2};\mu)$ \mu <\mu $k$
$Re\lambda=Re\lambda(k^{2}; \mu)<0$
$(k_{\mathrm{c}\}}\mu_{c})$
(3.4) $\phi$(x; $k,$ $\mu$) $=ae^{ikx}\Phi_{k}+c.c.$ $+$ h.o.t.
$c.c$ . h.o.t.
$a$ $\Phi_{k}\in \mathrm{C}^{n}$
(3.5) $(k^{2}D-f_{u}(\overline{u}))\Phi_{k}=0$ for $\mu=\hat{\mu}(k^{2})$
$\langle$ $\Phi_{k_{\mathrm{J}}}\Phi_{k})=1$ ( $\langle$ : $\rangle$ $\mathrm{C}^{n}$ )
$a=a(k, \mu-\hat{\mu}(k^{2}))\geq 0$ $a(k, 0)=0$ (3.4) $k$
(2.1) 1
$k_{c}\neq 0$ (3.4)





2 $u=\varphi(x;k)$ (2.1) 1 $k$
$\varphi(x;k)$




$(x,\cdot k)$ $L^{\infty}(\mathrm{R}, \mathrm{R}^{n})\cap C$(R, $\mathrm{R}^{n}$)
(4.2) $I(k):= \int_{0}$
J(k)
$\langle$T$\varphi_{x}$ (x: $k),$ $Q\varphi_{x}(x;k)\rangle$ $dx$
(4.3) $E(k):= \frac{1}{l(k)}\int_{0}^{l(k)}\{\frac{1}{2}\langle D\varphi_{x}(x;k), Q\varphi_{x}(x;k)\rangle-F(\varphi(x;k))\}dx$
(2.1) $QT$ $I(k)>0$
1 2 (2.1) $d^{2}E(k)/dk^{2}<0$
$\varphi(x;k)$ $L^{\infty}(\mathrm{R}, \mathrm{R}^{n})\cap C$ (R, $\mathrm{R}^{n}$ )







$\langle$D$\phi_{x}$ (x; $k,$ $\mu$), $Q\phi_{x}(x;k,$ $\mu)\rangle$ $-F$($\phi$(x; $k,$ $\mu$))} $dx$
2 $\phi(x;k, \mu)$ Z$E(k, \mu)=0$
$\partial_{k}^{2}E$(k, $\mu$) $=0$ $\mu$ $\mu=\mu_{E}$ (k)
Eckhaus instability criterion (2.5) (4.4) –
$\phi(x;k, \mu)$ ( )
5 $E$(k, $\mu$ )
2 $E$ (k, $\mu$)
$E$(k, $\mu$ )
64
1 $E_{c}:=Re\partial_{k}$ (D\Phi k, $Q\Phi_{k}\rangle$ $|_{k=k_{\mathrm{c}}}\neq 0$ $(k_{c}, \mu_{c})$
$\Phi_{k}$ (3.5)
$(k_{c}\neq 0)$
3 ( $k_{c},$ $\mu$c) $k_{c}\neq 0$
(1) (2)













. $k_{\mathrm{t}}^{2}.$, $\overline{k}$ $.\cdot\sim$
2: $\mu>\hat{\mu}(k^{2})$ $E$ (k, $\mu$) $k_{m}=k_{m}$ (\mu )
(1) 3(2) $\mu$ $f$ ( $D$ )
$k_{m}$ (\mu ) ( $\mu$ ) k ( )
km $(\mu)\approx k$
(2) 2 $k_{\mathrm{c}}\leq k_{m}$ (\mu )
(3) 1 $QD$
$Re\langle$D\Phi k, $Q\Phi_{k}\rangle$ $=0$ $k$








(2.1) $QD=I_{2}$ 1 (6.1)
$\phi(x;k, \mu)=\sqrt{\mu-k}$ (cos $kx,$ $\sin kx$)
1 $\phi(x;k, \mu)$
2 $E(k)=E$(k, $\mu$) $=-(\mu-k^{2})^{2}/4$
$E”(k)=\partial_{k}^{2}E$ (k, $\mu$) $=\mu-3k^{2}$
$QT=I_{2}$ (6.1) t
1 $\mu<3k^{2}$ $\phi(x;k, \mu)$ Eckhaus instability














(3.4) $E_{c}=\partial_{k}$ $\langle$D\Phi k, $Q\Phi_{k}\rangle$ lk=k >0
































[5] ! $u_{0}(x)$ k=k




.‘ (2.9) (2.9) $(k_{c}, \mu_{c})=(1,0)$ $\mu>(1-k^{2})^{2}$
$\phi$(x; $k,$ $\mu$) $= \frac{2a}{\sqrt{3}}\mathrm{c}$os(kx) $+$ O(a3) , $a=\sqrt\mu-(1-k2)2$
[4]
$k_{m}(\mu)\approx k_{\mathrm{c}}=1$ $L=200\pi$ $k_{c}=1$
$\lambda_{\mathrm{c}}=2\pi$ L/\lambda
FFT $\delta k=2\pi/L=0.01$
3 4 $\mu=0.01,$ $\epsilon=0.0001$ (2.9) 3














km(\mu )\approx k , $k_{s}(\mu)\approx k_{m}$ (\mu )\approx k
(2.9) $L=200\pi,$ $k_{\mathrm{c}}=1$ (6.5)






$k_{s}$ (\mu ) k $(\approx k_{m}(\mu))$
k\epsilon (\mu )\approx km(\mu )\approx k
$k_{s}(\mu)<k_{m}$ (\mu )
$\mu=d_{2}$ km=km(\mu )>k
$\tau_{1}=\tau_{2}=1.0,\acute{\circ}=0.0001$ , $L=200\pi$ , $k\text{ }$ =1
$\alpha’=$ l.0, $\beta=1.5,$ $\gamma$ =2.0 (6.3) $d_{1}=0.25$
$\mu_{c}=d_{2}^{c}=1.0$ k $k_{m}$ (6.4) $k_{m}(\mu)$
FFT $\mu=d_{2}(>d_{2}^{\mathrm{c}})$
$|\begin{array}{l}\mu 1.013541.027491.0721.1562\end{array}||\mu-\mu_{c}|/\mu_{c}0.01353590.02748730.07200210.156203|\begin{array}{l}k_{c}1.001.00\mathrm{l}.001.00\end{array}|k_{\epsilon}1111^{\cdot}(\mu)00000101|\begin{array}{l}k_{m}(\mu)1.011.021.05\mathrm{l}.10\end{array}|$
3: $\alpha=1.0,$ $\beta$ =1.5, $\gamma=2.0$ . $k_{\theta}(\mu)$ $k_{m}(\mu)$
$\alpha=1.0,$ $\beta$ =1.43, $\gamma=2.0$ (6.3) $d_{1}\approx 0.129056$ and
$d_{2}^{c}\approx 0.347912$
$|0000^{\cdot}352115358726370618383708\mu$ $|\mu-\mu_{\mathrm{c}}|/\mu_{\mathrm{c}}0.01208130.03108310.06526560.102891|\begin{array}{l}k_{\mathrm{c}}1.001.001.001.00\end{array}|k_{s}1111^{\cdot}(\mu)01030508|\begin{array}{l}k_{m}(\mu)1.021.051.101.15\end{array}|$


















$k_{\delta}(\mu)$ $k_{\delta}(\mu)\leq k_{m}$ (\mu )
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3:(2.9) $0\leq x\leq 50\pi$ ; (a) $t=0,$ $(\mathrm{b})$







4: 3 (2.9) $0.64\leq k\leq 1.28$
[ ; (a) $t=0,$ (b) $t=40,$ (c) $t=100,$ (d) $t=1000$ , (e) $t=2000$ .
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